Endocytosis of synaptotagmin 1 is mediated by a novel, tryptophan-containing motif.
The rate at which a membrane protein is internalized from the plasma membrane can be regulated by revealing a latent internalization signal in response to an appropriate stimulus. Internalization of the synaptic vesicle membrane protein, synaptotagmin 1, is controlled by two distinct regions of its intracytoplasmic C2B domain, an internalization signal present in the 29 carboxyterminal (CT) amino acids and a separate regulatory region. We have now characterized the internalization motif by mutagenesis and found that it involves an essential tryptophan in the last beta strand of the C2B domain, a region that is distinct from the AP2-binding site previously described. Internalization through the tryptophan-based motif is sensitive to eps15 and dynamin mutants and is therefore likely to be clathrin mediated. A tryptophan-to-phenylalanine mutation had no effect on internalization of the CT domain alone, but completely inhibited endocytosis of the folded C2B domain. This result suggests that recognition of sorting motifs can be influenced by their structural context. We conclude that endocytosis of synaptotagmin 1 requires a novel type of internalization signal that is subject to regulation by the rest of the C2B domain.